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ABSTRACT  
Until today, the mechanism of action of drugs is traditionally considered without taking into account the 
physical-chemical properties of dosage forms. However, at the beginning of the 21st century, there were 
reports that all drugs contain unaccounted gases that enter drugs from the air and affect the quality of 
drugs. It is shown that the composition and amount of gases in the dosage forms of all drugs changes 
their mechanical, physical, chemical and physical-chemical properties and the mechanism of action of 
drugs, especially when applied topically It is reported that changing the content of gases in drug solutions 
and tablets allows to regulate their mass, volume, specific gravity, porosity, physico-chemical activity and 
local action on the routes of drug administration. The identification of this pattern allowed to start the 
production of completely new drugs with a certain gas composition and with a new local pharmacokinetics 
and a new local pharmacodynamics. The formulations of new drugs in which gas is an auxiliary, formative 
or main ingredient are given. It is proposed to control the gas composition of medicines as an indicator of 
their quality and an important factor of their physical-chemical activity. It is proved that the gas in the drug 
can be not only neutral, but also auxiliary, oppositional, and sometimes the main ingredient. Thus, the 
control and accounting of the gas contained in drugs will allow the creation of a new generation of drugs 
in the near future. 
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1. INTRODUCTION  
 
Initially, the search for new drugs was inseparable from the discovery and study of the chemical properties of new 
chemical elements and new substances [1]. Historically, a very important role in drugs development was played by the 
German research doctor Paul Ehrlich. It was he who, in 20st century, was the first to point out the presence of molecular 
targets for drugs in humans and animals and justified the prospects of directed drug synthesis [2]. However, by now 
almost all chemical elements have already been discovered. There were a total of 118 of them [3]. In these conditions, the 
search and development of new drugs are no longer connected only with new chemical elements finding. Therefore, 
chemical and biochemical synthesis of new compounds and radicals plays a huge role in the creation of new drugs [1,4]. 
Nevertheless, the concepts of "chemical element" and "substance" remain the main category of chemistry, pharmacy and 
pharmacology. And no other suggestions have been offered in addition to it and in return for it with the same great value 
for the process of creating new drugs [5].  

In this regard, in the world of pharmacy and pharmacology, as well as in the world of materials science, physics and 
chemistry, until today, researchers traditionally represent chemical elements (and substances) by their chemical formulas, 
names and symbols [6].  Usually the material substance itself is also identified with its chemical symbol. In relation to his 
tradition, all researchers consider each drug from the standpoint of physics, chemistry and physics-chemistry of the 
original substance, which has become its main active ingredient. Moreover, everyone automatically (without thinking 
about the legality) replaces the drug with this substance in chemically pure form (namely, with the brand "PFA", that is, 
pure for analysis) [7]. 

That is why in textbooks and reference books on medicines, as well as in encyclopedias, reference books and textbooks 
on chemistry and physics, the characteristics of medicines and chemicals, their physical, chemical, biological activity 
(including the mechanism of action) are presented in the same way and, very importantly, without connection with 
changing environmental conditions [6,8]. At the same time, it is believed that each substance under consideration always 



 

 

and everywhere has an ideal high quality and there are completely no impurities in it. In addition, it is understood that this 
substance is not combined with other active substances, and also it does not represent a certain material object in a 
certain aggregate state with other physical, chemical and other properties. In particular, it is assumed that this substance 
is not in atmospheric air and not in water, therefore air and other gases, as well as water, are absent in this substance 
[9,10]. 

It follows from this that in encyclopedias, in physical and chemical reference books, as well as in scientific articles, the 
characteristics of substances and chemical elements, in particular, their properties, are theoretical (illusory) in nature. 
Frederick Suppe stated this most vividly: "Pure substance is an idealized essence" [11]. 
 
2. THE SOURCES OF THE PROBLEM 
 
Since ancient times, real medicines are not chemical reagents, nor chemical formulas and/or their symbols, but certain 
physical objects that are manufactured by different manufacturers with different quality. It is in this connection that any 
drug in real conditions always differs from its illusory encyclopedic standard [10]. Natural factors (ambient temperature 
and local temperature, atmospheric pressure, the composition of the surrounding air, humidity, acidic and osmotic activity 
of the environment, etc.) have a great influence on the quality of drugs. The fact is that these factors have an impact on all 
subjects, not only on drugs [9,10]. 

Based on the fact that in terrestrial conditions all factors of the natural environment are very variable, all objects, including 
tablets and solutions of drugs, are subject to changes in this environment. At the same time, their physical and chemical 
properties initially change. After them, the biological (pharmacological) activity of drugs changes. That is why real drugs in 
natural conditions always differ significantly from the idealized essence of pure chemical compounds [9,10,12]. 

According to established practice, the creators of new drugs and the developers of technologies for the production of 
these drugs have long accepted that there are absolutely no "pure" substances in their hands [13]. The facts are that drug 
manufacturers deal, at best, with substances that have certain quality indicators (in particular, they have certain 
mechanical and physical-chemical properties), accepted as a quality standard. At the same time, the Pharmacopoeia 
states that the same substances, but with different physical-chemical properties, are low-quality substances that should 
be rejected [6]. 

It is reported that the change in the physical-chemical properties of drugs does not deprive them of biological activity [14]. 
Moreover, a purposeful change in the physical-chemical properties of drugs, especially to values that go beyond the 
physiological in their severity, makes it possible to significantly expand the range of their mechanism of action when 
applied topically. That being said following pattern appears. If the physical-chemical activity of drugs corresponds to the 
normal (physiological) values of human body tissues, drugs have a minimal nonspecific local effect. If this activity of drugs 
differs from the norm in one direction or another, the drugs begin to have a non-specific local mechanism of action in 
places of local interaction. It has been reported that as the difference in their physicochemical properties increases, drugs 
consistently begin to have the following pharmacological effects: local irritant effect, denaturing effect and, finally, 
cauterizing effect [15]. 

The first report that an artificial change in the physical-chemical properties of real liquid drugs (solutions), carried out by 
changing their acid (alkaline), osmotic, temperature activity and /or by enriching them with gases, gives drugs a new 
pharmacological activity and enhances their local effect, appeared in Russia.  This pattern was first reported in 2007 [14]. 
It has been reported that drug quality indicators in solutions and tablets are determined to a large extent by the properties 
not of their main ingredients, but by the properties of formative substances. The fact is that modern liquid and solid drugs 
consist of fillers by more than 50%. For example, solutions of most medicines consist of more than 97% water.  Therefore, 
the physical-chemical properties of drug solutions depend mainly on the properties of this water. Moreover, it turned out 
that due to the changes in the content of carbon dioxide (CO2) and oxygen gas (O2) in drug solutions, it is possible to 
develop new drugs with completely new physical-chemical properties and with a new mechanism of action [16]. 

One of the first reports was that 0.9% sodium chloride solution, after dissolving CO2 in it at an excess pressure of 0.2 
ATM, acquires the ability of cold boiling under normal atmospheric pressure. This helps the solution to form carbon 
dioxide bubbles inside itself. It turned out that thanks to these gas bubbles, the solution becomes very well "visible" for 
ultrasound examination. Therefore, such a solution with intraperitoneal administration provides ultrasound visualization of 
the process of fluid movement inside the abdominal cavity. This increases the efficiency of washing the abdominal cavity 
with purulent peritonitis. Therefore, it was proposed to use such a solution with a high gas content in a completely new 
way, namely, as an original ultrasound contrast agent that improves abdominal flushing in purulent peritonitis by improving 
visualization of the process of moving the "boiling solution" inside the abdominal cavity [14,16]. 



 

 

Following this, a message appeared that the water quality and properties can be changed by adding hydrogen peroxide to 
it. Solutions of 0.01-3% hydrogen peroxide have also been reported to change the mechanism of action of many drugs. 
The fact is that hydrogen peroxide under the action of the enzyme catalase decomposes into water and oxygen gas, 
which increases the intensity of cold boiling of water. In turn, the enzyme catalase is always present in the blood and in 
purulent masses. Therefore, the additional introduction of hydrogen peroxide into antiseptic solutions can be used to turn 
them into drugs that quickly dissolve, loosen and discolor thick pus, sulfur plugs, blood clots and spots, as well as skin 
and nail plates in the area of bruises and hematomas [16]. 

The above results showed that a pure chemical substance or a pure chemical agent is far from a real medicine. Indeed, a 
laboratory (pharmaceutical) product, despite its name, similar to the name of a chemical substance, is not identical to a 
perfectly pure substance (chemical reagent) used as the main ingredient of this product. Therefore, it is not entirely 
correct to use only a chemical formula to designate a laboratory product, especially when this product is a ready-made 
medicine with certain physical-chemical properties. This problem is not completely new and unusual. For the first time, 
researchers encountered it when studying the physical-chemical properties and quality of water. Initially, it was 
established that "water is H2O". The discovery that water is a compound of hydrogen and oxygen (or, in the terminology of 
that time, flammable air and dephlogisticated air) showed that water is not an element, but a substance. 

This discovery was made in the early 1780s on behalf of no less than four people: Henry Cavendish, Antoine Lavoisier, 
Gaspard Monge and James Watt [17]. Since then, it has been believed that water is a chemical substance. The chemical 
formula of water (H2O) was discovered by A. Humbolt in 1805 [18] (Fig. 1). 

 

 
 

Fig. 1. Schematic representation of the H2O molecule. 
 

Almost 100 years later, at the beginning of the XXI century, scientists managed to deduce the nonlinear geometry of the 
pyramidal shape of the water molecule, after which 2 more variants of the image of the structure of the water molecule 
began to be used (Fig. 2). 
 

 
Fig. 2. Stylized schematic representation of the H2O molecule.  

 
Until today, the chemical composition of water is everywhere and unambiguously reduced to the composition of the water 
molecule [19]. It is considered an axiom that: 
- water (hydrogen oxide) has the chemical formula H2O; 
- a water molecule consists of two hydrogen atoms and one oxygen atom; 
- under normal conditions, it is a transparent liquid that has no color (in a small volume), smell and taste. 



 

 

It follows from this that everyone has forgotten that water is not only a liquid, but also steam, snow, and ice…(Fig. 3). 
They forgot that water is not in an airless space. 
 

 
                              Ice                    Liquid                Steam 

Fig. 3. Spatial structure of water in the state of ice, liquid and gas (steam). 
This is surprising, but the standard list of water quality indicators does not contain a list of gases dissolved in water, and 
does not provide for the possibility of finding water in different aggregate states, in particular, in the form of gas and ice. At 
the same time, back in the first chapter of Genesis, Moses wrote: "And God said, Let there be a RAKIYA," that is, "a 
space" (which in some texts of the Scriptures is translated as "firmament") "in the middle of the water, and let it separate 
the water from the water. And God created the firmament and separated the water that is under the firmament from the 
water that is above the firmament. And it became so. And God called the firmament SKAMAIM" (which, according to many 
scientists, is the same as "ibi aquae" ("There are waters"), but they translate as "Heaven"). "And the evening and morning 
were the second day. And God said, Let the water gather under heaven (SCHAMAIM) in one place, and let the dry land 
appear: and it became so. And God called the dry land the Earth, and He called the assembly of waters the seas, etc." 
[20].  
Then God placed various plants and various animals in the water.  
Today we know that plants form oxygen that penetrates into the water, and fish consume oxygen from the water. In other 
words, nature shows us that in natural conditions there is dissolved oxygen gas in the water of rivers, lakes and seas. In 
addition, nature shows us that water can be solid in the form of snow and ice, and can also be gaseous in the form of 
steam. All this indicates that the water molecule and its generally accepted symbols do not at all reflect the essence of 
natural objects made of water, its steam, snow and ice. Sibel Erduran said this most vividly: "H2O is the chemical essence 
of water, not the essence of water" [21]. 
This statement confirms several reports. In particular, it is shown that drinking water in all parts of the world has different 
quality. As a rule, the water is acidic and has a pH below 6.0. But it has been reported that the acidity of the water may 
differ by 20 times [22]. In addition, the quality of water and concrete made from it at different heights above sea level at 
different atmospheric pressure values are different. It was reported that in the high-altitude area at low atmospheric 
pressure, water and concrete contain less air than in the plain area with normal atmospheric pressure [23-28]. 
Similar data on the effect of the external air pressure on the porosity of aqueous solutions and solids, their specific gravity 
and volume, were obtained in the field of physical-chemical pharmacy. In particular, it was reported that under conditions 
of positive atmospheric pressure, almost all material objects, including tablets and drug solutions, contain gases, since air 
gases easily penetrate them [13]. Vacuum reduces, and excessive external pressure increases the content of gases in 
water and drug’s aqueous solutions. 
After it was shown that changes in the content of gases in water and in aqueous solutions of medicines change their 
physical-chemical properties, in 2015 there was a message about the possibility of developing drugs (and materials) of a 
new generation by purposefully changing their physico-chemical properties, including changing the composition of gases 
in them [9]. In fact, this message marked the beginning of a new scientific direction in materials science, which was called 
"physical-chemical materials science". The prospects of this direction were soon demonstrated by the example of 
changing the properties of water when the gas content in it changes [29]. It was shown that with a "normal" gas content in 
drinking water (surrounded by air at an atmospheric pressure of 760 mm Hg), freezing 150 ml of water led to the formation 
of ice with a volume of 161 cm3. After degassing this drinking water with the help of an average vacuum (at a negative 
pressure of 10-3 mm Hg), freezing 150 ml of water led to the formation of ice with a volume of 154 cm3. Then, after 
artificially increasing the carbon dioxide content in the water due to incubation of water surrounded by carbon dioxide at 
an excess pressure of 0.2 ATM relative to atmospheric pressure of 760 mm Hg. freezing 150 ml of water led to the 
formation of ice with a volume of 200 cm3. Consequently, a decrease in the gas content in water reduces, and an increase 
in the gas content in water increases the volume of ice formed from this water. The first drug of the new generation was 
the "Floating tablet", which was like a porous food lump [30].  
After that, a new generation of medicines were created from solutions. For this purpose, drug solutions were enriched 
mainly with carbon dioxide (CO2) or oxygen gas (O2) under excessive pressure and/or hydrogen peroxide was added to 
drug solutions (Fig. 4). The fact is that hydrogen peroxide can decompose under the action of catalase on water and 
oxygen gas. As a result, several groups of new generation drugs have been developed: bruising bleachers, pus solvents, 
alkaline bleachers, energy drinks and some other new drugs [14,16,31]. 



 

 

 
Fig. 4. Scheme of transformation of pus, mucus, and blood, which contain catalase, into a fluffy oxygen 

foam after administration of an alkaline hydrogen peroxide solution.  
 

Most of the new generation drugs are solutions with a pH of 8.4, in which the specified alkalinity is provided by the 
introduction of sodium bicarbonate. 
The following is the composition of some new generation of drug solutions.  
1. “Bruise bleacher” (RU Patent No. 2539380, 20.01.2015). It includes 0.01-0.03% hydrogen peroxide and 1.8% sodium 
bicarbonate [14]. 
2. “Lympho-subsitute for local maintaining viability of organs and tissues in hypoxia and ischemia” (RU Patent No. 
2586292, 10.06.2016).  It includes 0.01-0.03% hydrogen peroxide and 0.88% sodium chloride [33].  
3. “E. M. Soikher's hyperoxygenated agent for venous oxygen saturation” (RU Patent No. 2538662, 10.01.2015). It 
includes 0.05-0.29% hydrogen peroxide, 0.10% sodium bicarbonate and 0.85% sodium chloride [32].   
4. “Aerated mouthwash” (RU Patent No. 2635992, 17.11.2017). It includes 0.1-0.3% hydrogen peroxide, 0.6% sodium 
chloride, 0.15% sodium phosphate, 0.05% sodium hydrophosphate,  0.05% lysozyme and helium gas at an overpressure 
of 0.2 ATM at +8 °C [14,16.] 
5. “Method and means for removal of sulphur plug” (RU Patent No. 2468776, 10.12.2012). It includes 0.3-0.5% hydrogen 
peroxide and 1.7-2.3% sodium bicarbonate [14].  
6. “Bleaching cleanser of dentures” (RU Patent No. 2659952, 04.07.2018). It includes 3 ± 0,3% hydrogen peroxide, 2.0-
10.0% sodium bicarbonate and oxygen gas at an overpressure of 0.2 ATM at +8 °C [14,16]. 
7. “Hyper-gassed and hyper-osmotic antiseptic mixture” (RU Patent No. 2331441, 20.08.2008). It includes 2.7 – 3.0% 
hydrogen peroxide, 0.9- 10.0% sodium chloride and carbon dioxide at an overpressure of 0.2 ATM at +8 °C [14,16]. 
8. “Agent for increasing resistance to hypoxia” (RU Patent No. 2604129, 10.12.2016). It includes 0.3- 0.5% hydrogen 
peroxide and oxygen gas at an overpressure of 0.2 ATM at +8 °C [33].  
9. “Energy drink” (RU Patent No. 2639493, 21.12.2017). It includes 7.0% glucose, 0.7% ethyl alcohol, 0.3- 0.5% 
hydrogen peroxide, citric acid until the pH is 4.0 ± 0.5 and oxygen gas under excess pressure 0.2 ATM at + 8 °C [33].  
10. “Means for physical endurance increase” (RU Patent No. 2634271, 24.10.2017). It includes 7.0% glucose, 5% 
hydrogen peroxide and oxygen gas under excess pressure 0.2 ATM at + 8 °C [33].  
11. “Bleaching opener of dried blood for wrapping bandages adhered to a wound” (RU Patent No.  2653465, 
08.05.2018). It includes 0.75-1% hydrogen peroxide, 1.2% sodium bicarbonate and 0.5% lidocaine hydrochloride [32].  
12. “Peeling agent for foot hyperkeratosis” (RU Patent No. 2730451, 24.08.2020). It includes 0.5-20.0% hydrogen 
peroxide, 3.0-5.0% potassium hydroxide, oxygen gas at an excess pressure of 0.2 ATM at +8 °C. The solution has a pH 
of 13.0-14.0, osmotic activity of 350-560 mosmol / l and a temperature of +38 - +42 °C [14,16]. 
13. “Gel for children's skin” (RU Patent No. 2713943, 11.02.2020). It includes 0.75-1.0% hydrogen peroxide, 2% 
lidocaine hydrochloride and cation-active surfactants - in the amount of providing a gel-like consistency at +24 - +26 °C 
[34]. 
14. “Aerosol for inhalations in obstructive bronchitis” (RU Patent No. 2735502, 03.11.2020). It includes 1.2 sodium 
bicarbonate, 03-05% hydrogen peroxide and 0.5% lidocaine hydrochloride. The aerosol is prepared from a solution at a 
pH of 8.5, osmotic activity of 280-300 mosmol/l of water and temperature +41-+55 °C [35]. 
15. “Aerosol for invasive mechanical ventilation in COVID-19” (RU Patent No. 2742505, 08.02.2021). It includes 2-10% 
sodium bicarbonate, 03-05% hydrogen peroxide and 0.5% lidocaine hydrochloride. The aerosol is prepared from a 
solution at a pH of 8.5, osmotic activity of 370-1990 mosmol/l of water and temperature +37- +55 °C [35]. 
During the same period of time other countries also created inventions that contain hydrogen peroxide solutions [36,37]. 
But these hydrogen peroxide solutions have a pH value of less than 7.0, a temperature below +37 °C and do not contain 
overpressured gas in their composition. 
 
 



 

 

 
DISCUSSION 
 
Thus, over the past 5 years, a dozen and a half new drugs have been developed, which differ from all known drugs in that 
they are all enriched with gases that are injected into drugs under high pressure, and /or contain a warm alkaline solution 
of hydrogen peroxide (WAHPS), which, when interacting with the enzyme catalase in this conditions, decomposes into 
water and oxygen gas [12-14,16,35]. Such drugs, when applied topically, have such local pharmacokinetics and local 
pharmacodynamics, which significantly distinguishes them from the pharmacokinetics and pharmacodynamics of known 
drugs [12]. This difference between new drugs and "old" drugs opens up new opportunities in the treatment of many 
diseases: purulent diseases, wax plugs. vascular catheter thrombosis, ischemia, hypoxia, and respiratory obstruction in 
COVID-19 [35]. In addition, new drugs allow to discolor the skin in the area of bruises, bloody areas of skin and other 
tissues, skin and nail plate in the area of the hematoma, to whiten teeth, dental and ceramic products [12,13,14-16,31-35]. 
Therefore, it is necessary to continue research in this direction in order to get more information about the advantages and 
disadvantages of drugs enriched with gases both with the help of a WAHPS and/or with the help of overpressure of 
various gases. 
 
3. CONCLUSION 
 
Thus, water, solutions and tablets of drugs have different gas content. The content and composition of gases in liquid and 
solid dosage forms depends on the composition of the gases surrounding them and the magnitude of their pressure. 
Changing the gas content in drugs changes their volume, mass, porosity, specific gravity and other physical, chemical, 
physical-chemical and mechanical properties, that is, the quality of drugs. In addition, changing the composition and 
amount of gases in solutions and tablets of drugs allows to change their local pharmacokinetics and local 
pharmacodynamics. Therefore, the inclusion of certain gases in the composition of liquid and solid drugs is a simple and 
effective way to modernize drugs. Drugs containing the "right" composition of gases are very beneficial for topical use. In 
this regard, there is every reason to include certain gases in the formulation of certain drugs.  In addition, it is proposed to 
include the control of gas composition of drugs in the list of controlled indicators of their quality, because the presence and 
composition of gases in drugs affects the quality of drugs and can determine the local mechanism of action of drugs, 
especially when they are used topically. 
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